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> (&W£m ■ DIGITAL DC BIAS ESTIMATION APPARATUS AND METHOD) 

A digital DC bias estimation apparatus and 
method is disclosed. The digital DC bias 
estimation apparatus includes a symbol boundary 
detection unit to differentiate a received signal 
to form a differential curve, to slice the 
differential curve into a binary-type standard 
signal, and to emit a boundary signal when a 
transition is occurred; a preamble pattern 
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identification enable unit to calculate a sample 
frequency between two boundary signals next to 
each other, and to emit a preamble pattern storage 
signal when the sample frequency falls in a 
predetermined range as the boundary signal occurs; 
a preamble identification unit to obtain a part of 
the standard signal between two preamble pattern 
storage signal, and to compare the obtained 
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standard signal with a predefined preamble pattern 
to emit a matching signal if the obtained standard 
signal is the same as the predefined preamble 
pattern; and a bias calculation unit to calculate 
the DC bias of the received signal by peak values 
of the received signal corresponding to the time 
period where the preamble pattern occurs. 
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i > (9) 
Is it m -to T : 

» ^ [ f 

« & © ° hse. * * t • & ^, jl i& m & % jr it 

10 & 4£ 7 # 3fe it ^(symbol boundary) ^^'J^-tgIOO » $5" 3t 
$! ft(preamble pattern) m t$ $k ifc it 1 1 0 « $T 32 4*. 3* 
1$ £ it 1 2 0 J* A « m if % * to 1 3 0 o ,fc*t-fit^jLfl!L«i8^* 
It 410 -ft /a a * /srf & ifc flJ ^ ^ ^(package) jL « i& Jfc * 
& #T # ^ & »& trx i t ^-i^^If o 

* 4* ^ * W • # it # 4* m * it 1 0 0 £ *f- & *t -ft Sfer x i 
&ft^frmftUfrft--£LMM#)®ifr&®L • ^ T *. # « jfc 

100^#^#.%it^-^B^^a}it^^tSltPedge - 

it # 1£ m * it 1 0 0 • 3i&»fc*#ftit*{**J*7tl00/ ! lf*friB 

ttit^-ftftPedge > 3£tt#4ai£$4Lj%'fSit#'f#3fePedge^ 
#r & ^ Jfc #. *t • & 6) U i$L ' J&. #. #t 3$ <#• it 

# -ft ItPedge 1 i ^ af ^ |f f , JLJ.4E.T-=*.it#'f£Sfe 
Pedge ii4:lrt|if^t^ji^iiijt^Jt*j • & 4k • «tf 

X32#.#ft$sft.j&#7Giio ♦^*.***t*Kf ^ #. & 

tPmatch EN • 




2.*&W$LW (10) 

ft ftPmatch_EN ^ # iH ^ X 5! & #f life ^- to 1 2 0 » Tfr a/ai 
tL120 St * 4* X 32 # A -ft ftPmatch_EN & ifr # 
m. #, #J — to fcb & ^. ip- ft ft r x i _ d i f f • & f£ tfc • U tSL ft Sl 

m&mt&&t&* iti io & &&&&& & & 

% - n -er n, ® n nam % & & <& ~ m & % & m i& m & 

^^T5c^#.#A^t^Pmatch_EN • S'J ?fr X ^ #; f& tL l 2 0 
ffc#^E.#-^^r^C^#.#^vft ftPmatch_EN # ^ t >fst jgg. ^ 
& % # « ' « m « # i% i* ft $J — to fcb «. & i£ ft ft* /9f 

A^^**.*««t)irsca!4ai*«i*t • it ^ it #. ^ $ « ft $j 

— it tb $l & * it ft 32 #. n t& ft 3l n #. 4a ft ' # dj ft & 

it ftPreamb 1 e_EN • ah & & 44c $>J ft & it ftPr e amb 1 e_EN ^ 

tk > & & *\ * * ftizo ir m 4l ^ ^ ft n ft ikift-SL q %l ft ft 

& 4l ft P] ~ ft fcb %L ^ it ft r x i _d i f f Ol tg ffi M M & 
Pa^^t^^itb-^^T5c^!#.#>^'ft ftPmatch_EN ft % Ol B. 
ffi&ft-kftX&fiL&s^it ftPmatch_EN & % & m ffl #J 
& »& it frx i4L*A6<l j P-Mj«'fiL*fraj*iL3!l<6JK'tt • 

4* *I 7t 1 0 0 ¥j - -flU *fc -ft #<] t 58- 55- * SI • ^ 4s- * 

m t ' #ftii#«'»!l*itl00fcte~'IB'#-a-affifrS200 ' - 

-fue ^ * n 2 1 o • - « ft *J n 2 2 o * - -ftg m #j tg # 
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(in 

230 • * + • '***l»8200«t^]|Sr3t4L*«t'» Ifcrxi « 

#Mite i p-Ml&.4frai--*&^Mr8ia*#iji- ffij A ft jfe if 

210 t ' #^Mjm^*&te;*g-te4*&*tJt&#J&ffl« 

?^ H i It t ^ * f - ^ ^ iB &(; t - || itb • & * j£ Jg ^ 2 1 0 

«. a >WF ^ ^ # Mr «t ^ * & # & * 4a «■ M &i - & & M- ft 

t f t • 

1fr IS) as % 2 B ffl > & <t'5F7-¥ : M>m^#i&&4lt*ft$s<f* 

% 4i F*1 m % • * t ' ^ + a 1% - a -S, H #r & <fr &] ft S *t A M 

* $ 2 B ffl »T « ># & ft % $ .J ''-^MMfta-AHUfcOMifr- 

m ffl #) 0 • 4l & - ,fi 1 1 f J t 2 4^ W • * ^ M» «t 

^ * ,t ^ dj T # i ^ t l& S ' ^/f « H M ft & % ft 4i 

^ftft^^:ft*te4f#^Mr4&^#&fttt.ifc:£/^&g • HI 
4« 60 ^ ii{ 31 b^- RjJ .14 t 3 f <J t 4 4l ffl » b£ ^ £4 t 5 $'J t 6 ^ 

ft » £1 & F a B 14 t 7 $■] t 8 ft ° 

# t ' b^- Fai m 1 2 s»j 1 3 ^ m ' fc^-f-^m^***.^ 




£-*&WifLW (12) 

ffl # ft «t ^ b& # la S ' a Jt • 4a # 60 • & M a& 4ft -ft fit ^ ilw 

w jtt 1 2 i >i 1 3 ^ m m it m 7t £ ^ it #st m ^ 60 * * — -ia 

fir & $L tfi + a - * ^ Pal Iit3 6^ 8f j# • ® & ^ t*j #t ^ * & 
t-a^HIttlt t Sl^la S • 0 itb A ^ 4ft 4£ fit ♦ 
>fc # ffl 4£ + a * & - a ' it ^ ft. m # M & # ft fit ^ fi£ # $£ 
® 60 ^ ^ $c ^ * 4*. 60 flL r?n J. 4. 4B n M 60 4b • as GO flfc j5l 
^ ib 3^ & B$ M n t 4 $ >J t 5 4L ft ' « A B£ fii Itt t 6 m t 7 ft o 

n # # $ 2 A n • 4£ M & Jl i£ 60 # 4£ ^ £ 4ft 

SS210ifc4f*.&;&4!*'fffit4Lft. ' m#je(slicer)220^^itb 
&£^4ft4iSfcft#J/£^£J,&60-4@Mft#J — it fcb 4ft 4£ 
$trxi_diff • it m *t m. ft #] — tL fcb 4ft i£ 4# fit r x i _d i f f $k 
& $. & & & m & m % 230 & 1ft 3l m ®. m i& ^ 7tl20 • 44 ft 
fa m ii 2 3 0 4k & ifc Sj ft *J — it tb fel * -ft lifcr x i _d i f f ^ 
#ft##£.8f4ftjfe - 4® i£ # -f£ tPedge • 

*t fl& % 2 C SI ' % Ht ^ 60 & m. $L # a £ ^ # fit it ^ fa 
$J tL ^ - 4ft * ;5fe #-J 60 t S • -jk ifch ^ «fe t ' ■# 

* « Bfr if 2 0 0 & 42 T - ^m^7G#202^-^l#t&-^^7t# 

2 0 4 » iJ&^*jft4sS210JWe.^T-'«<B»A#*S212 • 
- m it 4ft H 2 1 4 • a A - « /b#2 16 • * t ' 4£ 4£ 3fc 

rxi t^ti|J'J^^7t#20 2 t it^f^^#^ ' fl& >&. «fc 4* 
^^ftm#60»^*^^#ife--^i^*J^*»-f : ^>t#204 
t ' W||*^^m^*^t60l^ii*t^*tia-ffj^4f^i4^ 
4b 4ft ^ ^ &L 60 -f- ^ m. * ^ • # T *. ' itb - -sp- Mi M ^ * «H 
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i * (13) 

m & & #j & ft it *t m # i£ $.j ^ it #• 2 1 6 « # ft 

A - ftd *t 4 l^tt ^ ftthrld ' -&*fc7i:7!j-i&#2B@ 

t ^) + a ^ tfc t o 

' **tS214/9f|fritifl&^«t«tifeJfeP-l#l7b#216 

**Jg220 #*£;8ft*H£St'- 4a # # ' * it *fc H 2 1 4 bb* & ft 
& ^ # & 4k tf) ft fcb # ft it * # b£ & . bb & m 2 1 4 ffi 
*frditt'f£*fe*fc*£fcJi&F-1#7L#216 - ^ jtb U'J 4a *f vfe # ^ 
ft^*^t6d*tft»^t*^lU5.t*J S 2 2 0 ; Bl ft , 
& i£ #. # >X T ' #-^4ftr-1#4kH#7t#216*#*tft- 
*t * # =fc %fc Ifr itJ J.m#J H 2 2 0 •5j/fc&&£;&*£-ftSifc# 
^ o iafr*«S220*#Jfc<j|« 8230tt4*#>frs£ & 
^ « #2A B*rtt#ff-^ib^4til 4 ' 

tf # .as $ 3 A @) » ^ i 7F T * t ^ # a| ^ f t ^ f Df t 
3& j& tg 4^ — %L<\k s %lfoWtfi%3&jji&m • ^ $3A @ t > $T 

TtllOa & ^ T - #1 tf ifc H 3 0 0 U Sl &. ffl 

310a • £ * ' tt«:g300#«att*^Bi%J*4Lift^^«; 

Pedge 4: Fal ^ & ^ H f ^ t » ii^-^^it^-ff^Pedge^ 
&a*J»9i**:*.*t**3H&iH tf *t * -ft tPt_scnt[ 0 ] - *b 

4£ > # ib it -ft §fc I s B i t • ffij ^ 3 1 0 a f J a f i| 4: if 




s.^mttm (14) 

&^>ffffcPt_scnt[0] * fa ft 5k it %i\sRit $l & ft it %i \ 
Pedge & & - it«l&ASt*ftJ»^r*^jU^^ife^.^^ 
I! t # A j| tPmatch.EN • 

^Tit^-bi4^5t^ ' 4^ * #J 60 tf *t II 3 0 0 ^ t 
& ^ T — M tt 7t #■ 3 0 2 jk A — i® P] m ft # 3 0 4 • & * . tf 

*t£fc4L#.&-*.*tPt_scnt[n:0] ' ii W i| # j| tPedge ^ 
m %t 4 (reset) ^ # tf $t ffi m & it St • P£ *t 4^ *h - tf 
& to #3 0 2 -#-j«Ftt*t^*tPf_scnt[n:0] 3& tfj *J Wf ft *# 
304 o #'J^it#304l^T^tt^:^tt^0^B^^^ibft^^: 
^ ftPt_scnt[0] i. A W310a « ^ > ^ m. # tf & -k. & & ^ 

g - t ^Tl& I ft ^ f * t$ ^ to ^ 3& if i£ I s B i t 60 ^ 
^ ^ • & & • it Rfl 3 1 0 a $fc a £ * tf & H flf J. 4. 60 t f & * -ft 
tPt_scnt[0] n fa ft $k it St I s B i t & >k 5t ff\ ^ itj 4l $T 3: 
m #. # ^ -ft tfcPmatch.EN 60 <t >fc • 

a**|fc^a8.^^/9f5r* • ' tf #- Jft $ 3 B n . £. 

Mt ^ T «TX3a*^ift5ft.jfeJ^7t^^ - #1 *t * 2fe 1*J 60 
s&^-i&ffil • & + ' l»T&*^tt*S 30 0^AW310b4: 
ft ' Jt&te7-4Bit*:8320 • itb-ftttH320 #. U & ft it 
tPedge & tf M $i ' it J» & ft iB -ft ?£Pdc_EN ft itj J. A ft 
3 1 0 b a ft * A ffl 3 1 0 b 60 /5 - m %s ^ it Sfe • *t tf *t H 3 2 0 * 

i£ # 'ft SfePedge 60 ifc *£. & — ^HtfJ-XJ:^^^ • >J- 
#*tlfc 8320 #*frjfeteStPdc_EN#«4fc*f- - 4* *b 




i - &WtLW (15) 

m • * 
ft t *. n $• as ^ 4 m , ^ ^ ^ # A ^ % j m m ^ ^ ^ 

*3t * £fe #J #7 % j& g) • ^ ,1b f ^ t ' M X & &l m 

t& # tg 1 2 0 & ^ 7 - «^^1?#g 400 ||-fflS^EC fcg 

410 • & + ' *tf*Sfc#^ttftPinatch_ENSfcJi&j£4fc*# 
If 4 0 0 <lt 21 T ' # to ^ # ii 4 0 0 #t ^ ft 11 ^ # )fr i£ & # 
ft it # <ft «I # to 1 0 0 #r £ & '4l M ft #j — to fcb *fc A if* -ft it 

rxi_diff • ^JL^^^^^^^^^^j-^^^iU-^i^. 
4tt ; H M tfi ' ^tXSt#A-ft tPmatch.EN ^ f >f4 |t * 
&.&#te^#H400 ♦ JI'J A « ft ft jt it «t * f # ft 

rxi_diffft*#;fefc#^#>fcL##ig400 • 0 *t J& ^ U & 

& & * & n*oo + it ft & * + * & * • * *t * *r x. 

# >^ -ft ftPmatch_EN5fc.^*£4a.^# H $i _L — fl-T 2: 32 
& s< it tPmatch.EN £L a& to ^ # it r4 IVJ *3 i& g 

- ^ & tit ^ 8^ m n, m ^ . -#-^^^^^#t#^#>fit^# 

33 4 0 0 t t ft >* R£ ' U«&.S#i£4ft4£#tt?f*tS:(& 

*5 M m tst # # 32 & 4a m 3& & *J <|f j& # *t o 

* # 3S 4 0 0 m ** # # t ^ 3M£ & 31 tit # ifr 3: 32 & 4a fsj 

* ' £*ecft8410ft<t-j|t*tfrib'f»fttt«<& • 4l ft £ 7C 




i > (16) 

t^rt^.^^^^ tPreamble.EN f ♦ # & 1& ¥j m 

it n ( «r & & it ^ o & it & 1 ) j-x * /st & *t m & & sitr x i * r ' 

& T f 5c 5! t • & * ' ^ t& # m & T a f*3 & -fc 3S & 

E s& ii 4 1 0 t ' %."5rj-x*^h#^^^!#.E£Se.^410 • 

t t frJ ^ t ^ 4 1 • * i f ^ #1 t ' 46 tf % JfL ?t 
13 0a tL & T— ^ ^ ^ ^ # ^ 500 ^ - i@ 4fe I 4* * 1S510 • 

i^ttXSft#Ail tPmatch.EN t^f 

# • -t^TX^^^^-ft §£Pmatch_EN it 5 0 0 

# & • #^^#^500 ^-r^^i€^M#ii*tiBflii4^ 

#7 Ifr ili ' « *SL & # ^ -ft 3&Pr eambl e_EN t <fit Jfc. # * 

f ' ^ *t ^ «. & ib & m # #7 Jl -A tik m. Pd c ° 

m ft ' - #)L >7L T ' tk^-f£§fclfcm#jS&*t;|&£ • ID 

60 If it • * *. tfc ' ft #- as $ 5 b m ' & &?r;tf]jtl$,mtf 




i - &WtfLW (17) 

##£520 *540ttA''*ft.#L# H530 % U Oft & ^ M 3L m & 
ft ^ it SfcPmatch_EN . ffij ^ £ ^ £ f§ 5 5 0 

«^F^ftSfePreamble_ENi^^.&jife^St • 

Is] ft #7 » ft #^ It tfePmatch_EN-*r3&. 

*#S5520 #b£« . & fa & ft £ 5 20 t£ <fr ffl 5£ g ffi ft & 
ft i& 4^ ft ft Sfer x i • 8530 ^ 44 teft^^te^- 

# H 5 2 0 # It ft *ft . || jfc Jit ^ 4* ifr m. ft # ^ -ft sfe 
Pmatch.EN t I ^-^^r^.2!^#>^^StPmatch_EN 

^ ^ ^ # n ^ m % m a ^ 3! # ^ ^ sit 

Pmatch_EN Skffc&fa^ftn^M • ^ 4fc # # H 5 2 0 #r £ 
fJ 4: t ft fe^l itrxi) t fid tt ft » ii ^ *b & ft ^ A • ^ 
fa % ft H 54 0 jfr XS! ft # ^ If tPm'atch.EN Sfc jfe ft 1$ 

« • #^#ft^#if530if*4f&£3&ft4L;f&ft . it x-x # fa 
%fttf]lr&i%ftfefc • ft & ' 4&jEte#38550*t-5r£lft 

# ^ -ft tPreambl e_EN #1£toiflj3t#rij;^>fiL^#lS54()#r 

# ^ ft it n ' it ^ tf £ i£ # & ft t # t fa ^ H} ft 4l 
4k ' >^Fitb^^ft^{UA^r^#6<jjL>7fL^£Pdc • 

^ *b m t ' m g & m 3l fa k m * %r m & 
it % fa ft m p. $t & — m # ft #. i& & m % % n 5 5 0 # tt 




3-*&W%LW (18) 

It • •*J&^£.Mi&^^4L^ . Jl >ft 46 M ^ % |t # f£ « 

»r a n. & $ ' i ^ a £ ^ | # ^ ^ ^ ^ j 4 ^ t /f* 

60 ft 4b - *» it — « ^-Ca-sr«4H^6(r*Di4^rsc4st>t6<jf»J 

« * A • 

Bfe- jfc 4l ^ • #/9f^«ft.4L'tt M^(bluetooth) it 

-*-fr**S!«L4Lft.*** g % ffi 4a m JSL 

(auto-correlation)4L4^i^.^j|t » i?p ^ ^ »r a it 

- ^ M m 5t « * * ^ 4a IWS.6«j«P^'ftSjt*.^#il#iP^6*iJ[ 

4& £ • 

& T s£ it a 60 » ^^B^^^^t^^60^:3^^# - 

4a nfl 5. *p ^ 4l it ^ - & if #j # % n- m> m • * t » 

^*3fc#J&4£7-^4alfflif60&-^4 3P4ia'f£^if62 - 
4a Bfl H60&iff4£'&'f£^rxi ^ ^ 4: f 6 IrX^ibi^^^ 
* ib 4L Jl 35. ^ £ P d c ffij # f «J - & 4a «f A 60 * 4& it fit 

rxi.Pdc > # $P ilb & * m & 1$ trxi.Pdc « #, #J H & #J 

ft m m & m & ^ & fa ^ % - m & £p t& & & ^ $i m ^ *t • 

3& * 4. *P <t it Sfc Jfe ^ft St T r a i 1 e r _ E N l« ^ 4, «P -fit /t & Jfe -ft 
IfeT r a i 1 e r _E N 4^ t >fc ° 4 £P ^ & % £ 6 2 JW 4* 4 3P iSL ft 
3& m it tTrailer_EN if % ft i£ ^ 4£ it St r x i MM 4 
£p >Kt it Hx. #. J k ^ ^ flL ' ii*»f*-4L^**fr4UA4,«PJL flfl 
^ JE li.Tdc « 




i - (19) 

it i& - m & it *n w . & + • & m bgo & & j -,m JSP 

^ H 6 0 2 • « »j 13 6 0 4 • *BMit#/t#606 • « m ft # ft H 
608M£.tb&33610 - 4*t*« + ' ft&fiStrxi&^jfr 
*^rX^7t^^;^r^#tf}^jL^l^Jl ftPdc ffr ^ $.J >>£ ^ 
3 6 0 2 4L ft ■ «***S602^**it*i*^r«#J«J*»* 
^ * ^ 1 ^ t trxi_Pdc • *b * ft ^ ft- -ft St r x i _P d c & 
.t^f #J g604 t#J |,^?t^t • *t 3k 4ft ^ I'J 4a M tf % 
7& # 6 0 6 4l t «&m«;tft d ^ ( # Bp ifr ife ffj iSL 

& & m & & & m m %- • 

^ S *tb ?! ft #f ^ it > ^^^^^iM^'li^^-ftSt^ 

4a m si * • # ^ -ft st h ' m # m m % m # ft «t 

t .1 il ^ A ; 5.^. • ^^-ftstit^ftii- *j 4a m H * #r # 
^ft4a*f4LT^t^i^#^^ - ® jib • *b A m 4a M tf # 
it#606 tt#^f#^^^M^i€^ft#ftg608#ft^iLft 

ft t h ft fcb ft ' M.jLffiffi^ttjLfcAfr3£lfrM 1 Wik%.feft®. 

th#B£ft$frdj4,spft;jt&j&ft&Trailer_ENi&t«£4.^ft 
7t Sfc. JSfe -ft SfeT r a i 1 e r _ E N 4L ^ ft • jtb — • X & & 4a M 

tf*7t#606*i-*ii&4f6&ft^*jL- a4.*Pft5tBfc#ftth 
^ ^ ^ ^ 1, ^Mi ^ ^ I- $a II ^ ^ ■ ?i w H 4 4. ^Mi it & 
■^-ffSfeTrailer_EN*.ifcJ|&.4,«P<fe«#*S62 : ,5L 4^ . *o 
«*ftWtt#it#606tf*fl649-6<jft-i5L*it - f§ ^ %9l K 

& & &th m & & m m. w n %: & ^ m m ^ n • m m ^ Ml 9t 




(20) 

Sk m> it tTrai ler_EN St * it $k f& M, 3p i$k J& % % H 6 2 • ^ 



ft * 


;5fe -2L 3fe #• 4£ 


^ a . it « ^ 
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•It 


^_ 






* «. ft 
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fr\ $L 




JS3S70 0 t 




f 'J * 


*b # # ^ . t 


#. 


ft 


fit 






& Ak. it 


wi > 




ft z? tft- # 


4HS7 0 2 ^ *b & •& « St it. 
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tin Ssl 4S- 


& m 
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& • 


ft & ffli Jfr & ffiL 
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ii ^ $L 
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Bjt it % *L 


ft ' 


$t $r ^s7o 4 n m 
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iM. $ 




m 


& SL £ 




# HI 


tst ^ ft a ^ ^ « ^ 
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fx 
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«H -Ci. 
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# ft ax 




ft 13 
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